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CASBl 

REPAIR OF DAMAGED TISSUE ON A B ONE SITE 

This invention relates generally to repair of damaged tissue on a bone site, and which 
- . ^. junchMlefi tone sites on anima ls .m ydliumaM. . , - .... ...v r,.-..- . 

5 The invenjjm has been developed primarily, thou;^ ziot exclusively, in connection with the 
repair of dadaaged cdxtilage and Ihe repair of cartilage defects in syoovial human or animal 
joints, and in paiticakir to jnovidc Author ixnprovement in the art ovi^r Ifae disolosute in 
WOOl/39694. 

BACKGROUND OF THE INVENTTON 

10 Reference vyili be made herein below to the repair of damaged cartilage. It should be 

uaderstood that the damaged tissnae may be other types of tissue including damaged Burfece 
bone itself. Reibrence will also be made herein below to die repair of cartilage ofTmee 
joints and again it-should be understood that the present invention may be applied to oth^ 
body joints and indeed to other organs of the body which consist of or incorporate bone. 

15 Defects in the articular surfaces of the knee joints especially in young active individuals;, 
are cunently a focus of interest by orthopaedic surgeoofi. It is desirable to repair such 
defects in order to pzevent the articular damage from spreading, thereby leading to serious 
d^Saneti^^ve changes in the joint Such chan^ may result in the need for a total knee 
replacement ^T^ch is particularly undesirable hi young active individuals with a long life 

20 esqiBctancy. If the li&time of the implant is less than that of the patient, a revision 



laoceduie may be necessary. Preferably, such revision procedures are to be avoided, 
having regard to incanvBoiencB to the patient. Furtheimare implant revision procednres aie 
bodi lenglby and very oosdy. 

Vwioxia teohniqaes for oartil^ repair are either in conrent use or under development but 
publicly disclosed. The Osteochondral Autogenous Transplant System (OATS) of Arflireoc 
hic ie perhsqps the most widely used metfiod. Osteochondral plugs are harvested from a 

healthy dotwr and, nciore particftlarly, fipm a site which is claimed to be 'non-weight- 

bearing". These plugs are transplanted into Hie site of flie csitilage defect This procedure 
haa been a^pUed primarily in tibe knee joinL 

However, fliere are no'danor sites in the knee with cartilage of a oomparable thickness to 
ibat of flie defident site that can be desoaibed as •non-weight-bearing' areas. The solcus 
teniaina]is, the most cuirenfly used site fer harvest!^ 

the lateral mcmscus atflie positian of fbll knee extension, and is fhereflwe a weiiJit-beaiiiig 
site. 

Purlhccniorei hanrestnig a large OBteodj^^ 

to lateral meniscus tBbecoimB lax arid iinpair its load4)earingflmctiOT^ As a result, all flie 
tibio-fcmaial loads would be transnritted «ito liie small area of direct oontaot between the 
femur and tibia. The resultant stresses could ba as high as those aiisiiig after mauBectoiny 
with its consequential degenerative changes in the cartilage of the tibial plateau. Such 
changes have always been regarded as precorsors to osteo-artfazitis. 

■While the OATS method provides a reasonable technique, inchoding good insiimnentation, 
fbr traaiBplanting live autogenous grafts for repair of defects in cartilage, it involves 
introducing potentially damaging effects at other sites with the serious disadvantages 
discussed above. In addition, harvesting a plug from a donor site creates a new damage in 
His knee articular surfice. For this reason. OATS would not be suitable for the repair of 
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laigB defects. The use of OATS for small repairs would probably limit th^ magnitiide of 
the prubleni discuBsed above, but it would also liinit the indication for wing this techmque. 

The techniqu© known as Axrtogenous Chondrooyte Implants (ACI) of Genzyme 3hc is a 
CQDcq»taalbrdesant»FProacb^«iiisgaii^ The procedure is intended fer 

S repairof small 88 well as largeinegnlflr defects, and is achieved in two stages. In the first 

stage, drandiocytes (cartilage cells) aie harvested ftom Ih© patient and cultured w 
. . .... ,gt„qMmsion. M the:Beooiid stage of Iheoperatiwpro^ - - 

fiom the iig)air site. The site is flien ooveredTsiflb apiece of periosteal tissue which is 
suiuttsd to the perimeter of liie repair area. The chondrocytes arc then iiuected into flio 

10 Impair Bile using a hypodcamic syringeL;punirtiiiiiig fte petiosCeran wifli the needle of the 

syringe, hi a variation of this procednns, fbs periosteal tissue is applied to the repair site in |. 
the first stage offhfi operation to ensiHefliat, by the tune Ihediopdioc^ f 
iiywtedi an adequate seal has fomu&dbBlweonlte tissue and the perimet^ 
There is a high probability of the chondrooytM escqrang tiirou|3i ttie bole of the 

15 hypodermic needle in eitha: VMsion of Ihe procedniB. 

A fiirther problem with the second version of the procedure is the probaibiHty of tissue 
adhesions occnning between the periosteal tissue and the bottom of the repair site. 

This procednre has a low rate of success and the quality of cartilage in the repair site is 
qnaslionable. As with the OATS method, this procedure is not raininiallymvasive. It is 
20 also a disadvantage that it lequiies two operative procednres although the first stage is less 
invasive as it can be perfixcmed acthroscopicaUy. 

A psEocednre proposed by Snrilh & Nephewr involves the productioa of oartilago discs 
formed by allograft chBndrocyte cultute on an absorbaible textile febric. The discs are 
grown m the laboratory, tiie allograft chondrocytes bdng cultored on a nialrix of a non- 



woven tDBsh of a bioabsorbable material, typically polyglycoUo acid. When this proceduie 
is campletBd, His disc is siq^Iied far koplantatLoD at fhe repair site. 

An- advantage of this method is fbatno damage to an intact healthy chondral site will occur 
sivee fee metiwd uses allograft sowcea. FnrtfaennoTB the pt»oedure is completed in a one 
5 stage opetation- 

The dis<» can be made in di£tacent:Sta£M feu£ there 

whidi can be repaired Witt a loose disc vfldch is maely placed in the The 
implant conld move ficely m the joint. • It could wrfnkle imder flie influence of tangential 
foiccs and, as a resiitt,c«ild be completely dam^^ This problem would be exacerbated . 
10 by Ihs low oampr esB i v g modnhas of tihe material- 

A fuilher disadvantage with iMb melhod is that the material, 

risk: of infection. Although a smaD risk, tiris is an inherent problem with any allograft, 

A fuittiBrpioblem to be anticipated with Ihis type of graft is the compiessivB modulus of 
the material. It may be quite snial and the material might be ui need of conditioning to 
15 achieve a modolua oompatiblB wifli tiat of cartilagB of the sutroimdiiig area. 

The DePny cartilage repair systetn is ahexagonal disc of non-woven fabric made of a 
bioabaoibable material and which has a hard substrate that enables the implant to be 
attached to the bone. The hesxagonal sh^ of the disc aUows repair of damaged areas of 
iixegular aiapos by using a phHaHiy of discs in a dose-packed anay. The disadvantages 
20 wiflitMB system are that fliense of too many adjacentheixagon^ 

damage to ihe bone subsltatev and. finther the tedinique mvy reqaiie considcrabJe skill and 
its application may also be tune conSUdttitig. 
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statements of invention 

According to on© aspect of the inventioti there is provided a repair kit for use in the repair 
of damaged cartilage present at or on the surface of a bone site in an animal or huimn, in 
which the damaged cardlage is removed from the site and a groove is formed about the site 
5 and nrto the bone prior to implantation of the xepair kit. and saSd repair kit comprising; 

a pad of bio-caxqpattble material shaped and dimensioned to occiqiy at least part 

elongate comieatiiig portions attached to the periphery of the pad in an may 
cmesponcttnginshi^etoihegnja^ aw^fiom 
10 the general plane oflfae pad so as to be intajdiiced into 

dierem;and \a 
a retadmng element slidable depthvsrise of ihs gioove in order to anchor at least :^ 
soxneofthecoHnecting portions in the groove and there 

part of die bone sflj^- ' ' ' 

15 ITie elongate ccrroecting portions may ba formed by one or more flradblc tensile elements , v,. 
taken ot "threaded" through the pad, at or near die periphery of the pad, and which can 
extend generally pcxpendiciilar to the plane of the pad so as to be received by the groove 
witti adjacent elements behig spaced apart ftom each other to allow tissue ingrowth to the 
groove. 

20 A single filament, thread or yam may be attached to die periphery of Uae pad, $nd eactend 
downwardly of the pad in loops of generally parallel lengths. 

The retaining element may be pre-attached to the ends of the loops, so that <townward 
movement of the retaining dement into the groove pulls flbe loops downwardly uirtil Ihe 
pad is received by and then anchored in or at the bone site. 
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Alternatively, the ends gf flxo loop xnay fixst be entered into ^ groove by ote meaas. 
inctndiiig use of an introducer tool, andthen Ihe letainiug element can be forced 
downwaidly of flie groove to engage ^vith the loop ends andpullfhem downwardly to 
adchoied engagemmt iaih© gicoova 

Ihereoining dcmcirt wslidable depthwise of IHe groove, andipaybepr^fennedtobave a 
shape cotrespondinggeaeraDy^ at feast part of the of ihe groove, a. seenmpto; 
-afeiflfltively, the let^ elemait may be defomiablc to take up the x^juixed 3h^e..pnQT . 
to introdncdon into the groove. 

Mthe case of aoitculargroove,^ is conveniendy fonnedby use of a cylindrical 
,eam« tool, die retdning eleoieat ^ therefore take 
cajxunotfciOTCB of a cirde. 



Lx a preferred anangement. Ae xetaimng elemeot eompiises a liBfe or anear complete nn& 
^ whiohmay be "Ihieaded" throngb, or coni^otedwilfa. the looped ends of elangate 
coimectmg elements, either dittins die manaactaie of &e repair Hii 

15 implantation pioceduxes. 

Ite groove can of coi«-5e take other shapes tbaDdicnIar.mclu^^ • 
x«a3nins el«MDt ^ correspond in ^pe to at least part of the ^ape of the groove. Two 
ormore«taiBingp(^«aybeprovid«d.toacttogedierinanchori^^ 
tte groove, but for canvadenceofiii«>lantationit is preferred. 
20 single retairfngelieaient is utilised. 

Aeeotding to a farther aspect of inventS^n; a repair kit aa defined above and/or preferred 
foaimes thereof, may be en^^toyed in carrying out a method of repair of damaged cartO^e 
tissue at abono site of an annual or human being. 
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According to a thiid aspect of thie present invention there is provided an ahemativo and 
in^ved method of featiofn of the general type of device disclosed in WO 01/39694, fer 
the repair of damaged tissue present at or 0£D the siiriace of bone in an animal, including a 
hranan bang, the meliiod coniprismg fiirmmg a nanow groove aroimd at least part of said 
damaged tissue, which gpsove extends iarto flie bone below flie damaged tissue, replacing 
the tissue awMind -which fliB groove eKtends by at least one of biocompatible 
^placement material, and aochoxing fhe material to the bone by the tise of retaining meaos 
" extending fimmlheinaterial into '= • •■ •" ■ ■ - - 

Fieferaibly Ihe groove is fbimed by axeamine device. 

PreferaWy the depth of the groove is at least five times that of the fliickness of tissue which | 
15 iresplaced. For instance, where the tissue to be replaced is oiioulflr. (up to certain limite of 
diameter), the depdi of the groove is prrferably at least equal to flie diameter of th» tissue . ' 
bong xqalaced. .'f; 

Preferably the replacement material is in die form of a dicuJar orpart circular pad. The .| 
,T.«itPTiai may be bio-absorbable or non-bio-absorbable. It may be seeded with 
diondrooytes or caitilage-foxming cells dining surgery. 



C3ENERAL DESCJOPTION OF PREFEBBED EMBODIMENTS 

The hnproved device im^y compriSB a pad made of woven or non-woven material, 
pemianent or Woabsofbabte *hen implanted in the body, which is connected to threads 
made of mono-filanienlious or multi-iSlamentoiis yams, or sutures that are of pwmanent oi 
hioahsorbable mflterials when implanted in the body, said threads can be connected to the 
pad fliiough its substance erflierparanej to the snifeccs of the pad or thtou^ the snbstanc 
ofthBpadinasnfastantianypeipendioularQrinolhieddirectiDntolhesurfec^ ofHwpad 
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20 



25 




(as illustrated in figure 1 and figure 2), the thread ends (which can be in tbe ftmn of loops 
or single ends or both) emerBing««ff fl^eperipte^ of tfaepad andtnojeding ftom the site 
where they emerge by a distance of say 30 millimetres but can be longer or shorter, to 
fomring means of securing the pad in a naitow groove prepared to sunound a repair ate 

prepared as described above, and a ting of a matching in sb^e that of liie groove which 
may not necessarily be circular in shape, such ring is mads of a biocompatible metal or any 

ofber suitable material, and the ring can be made an integral coTOponent or made up of 

segmmts, smd-iingis pnahedinto the gpcoove ttmaos the treads between both of its^. ; 

BurftoBs and the tvTO bony surfecea of tte gjooire thus securing fhfi pad in th^ 

TSieadv^itageofthewseoflhreadaanarrtBiningrings as per the prefened embodiment, 
compared with the covs sheet described mfhfi disclosure in WOOl/39694 is that the 
irtaining threads do not ocaipy much fipaoe in the anmi^ allowngbone 
healing to occur fieely ^wMrin ^ gioove whereas the cover sheet used m the disclosme in 
WOOl/39694 was almost impervious to bone trabeculaa that would bridise the apace across 
the groove Another advantage is that ttie pad can be BttbstaEtiaDy of ihe same diameter as 
&at of the repair site and so the edge of the pad would be in coaatact with that of Hie 
aaitUage simoundmg the repair sits and so expediting fte intogration of the new tissue with 
the native cartilage. 

In a diflferenl configuration the ring and pad and threads can be connected so as to fetm a 
unitaiy device that can perform the same fimotioa and be feed in 4s repair site in the same 
maimer as described. 

Mnltiplepadscanbe loosely siddfidbdow the toppad to mckup to the tMclcnessre<^ 
Ihe repair of cariilage in Ihc dcfocthre side (as dior^ 

(a8Pigure4fihows)iiniltiplcpadscanbecomieotedtothesame threads attachedio Oietoppad 
such that during surgery on dctemrioing the number of pads required for the repair some of 
these pads can be removed leaivmg the correct number of pads. 
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Repair siteB are preferably deUneated with ammlar grooves of regular shapes that can easily 
be gensrated such as circles (as Figure 5 shows) and so circular pads and circular rttainiiig 
dii£s <^ be used and eadly manufiactured. 

Where repair sites are not possible to encircle vwfh one circular annular gro ove then the r^air 
5 canbe eflfectedusii^g droularpads and part-rabccqlarpads e.g. cresceat-shapedpads, the latter 
- V -areconnectedte threads hi «he«ameniannerandwlainqdbypotti 

AoothfirestamplefarrEipair of alarger repair site that may be comveniently enclosadby alaiger 
eirele may nse two pads, a smaDer diculflr pad and B doimt shaped pad that can be placed . ^ 

boncentrically in the r«?>air sit© (as in Figure 9). The said repaix site would have two . 
10 " " eoacenttic grooves made, flie laiger of wbich would surround and enclose the eBttsni of the 
defective site. At least two retahiing rings would be used to retain the pads using ttucads 
altadied to the fiee circular perimetBts of tiie pads as described earliOT, The lings can be ,: 

separate from or connected to thdr respective pads so that each pad and retainmg ring fonn, 
a unitary device. This principle of lateral stacking of the pads can be extended to lepaiT sites 
15 of large areas and ocoDc^lex sh£^es. 

The fcllowmg dsscribeB an inatrumeat for delivery of ttie ijnplant device just described in this 
application. i.e. the iwiplant device comprising the pad(s), retaining ring and connecting 
threads as a unitary device. Moie detail is now shown in Figure 10-a concerning a possible 
oonfigunitionoflhB implant device, andinpattioularfliat of the threads conneotmg the pad to 

20 tTir ^-t^^^^i^s »nA the: gaometrv of the cross section of the retaining riTig. The perspective 
view of fbe imphmt dsviee shows flie direction of flie oomiBCtiiig threads, which are in two 
groups perpendicular to each other. The threads are attached to fee ru« at regularly spaced 
holes/bcating positions. The q»ace on die circwmfcrence of the tetahimg ring between any 
two adjacent groups of threads i$ suhstantiaay hirger than the spacmg between any two 

25 adjacent points at which the "tfateads are comieoted to the letainmg ring. The vertical view. 
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Figuxe 10-b, ofthe jmpleaA deviceis^ugii&e plane AAindicated on iJw perspective view, 
ami shows the cross section ofthe ring to have a step machinBd on the hisida TWfi step 
accommodates the four legs of file deHvery device and such legs locatis into flie retaming ring 
as shown in Figure 11. The legs areparts of a cyHnder that matches in dfanenslonslhoseof flie 

5 tetaming ring and ortand to jmst below the lower surface ofthe pad but above that level liie 
four legs become jomseamlesslyacylinddcal section that matehesmdim 
letaining ring. The pad is attached to other threads that protrade in the opposite direction of 
•• the retainmg ring and are attached, under tension to.ihe cyHndrical portion of.ihe igliyery..,, 
;r. ^^i^ The in^jlaiit device is thus secmred m a stable manner to the deUvery instnnneat 

10 wife the threads undar taosioi thua keepmg the retairong ring secure within the four legs of 
the deKvery instrument. It iaito be noted fliat. during smgery and prior to unplanting the 
device^ if required, additional pads can be passed fljmu^ the retainmg ring and trapped 
securdy under the fiirt pad Tiheddiveiyinstnnneattoloadedv^^ 
shnplypush thflietainmgriiTg and the remainder of die in^hintde^ one move 

t5 into the annular groove sunounding arepair site prepared as described earfier. 

i 

I 

Aprefcrred embodiment of f4e invention will now be described in detail, byway of example 
Oiily, vdlhreCoenceto the ac^Km^anying di^^ 

1 

I 

. . Kgurelisaschenu^cddeviewiUuBtratianofaprefcffedambodimfiartofarBpajr 
kit ao<wdiig to the mventio4, for use ha carrying out a method ofthe inveuiioii, and which 
20 15 intended to be used in the impair of damaged tiasne such as cartilage present at or on the 
surface of a bone site in an azkhnal or human being: 

Figure 2 is a schema tic view fiom above, and in perspective ittuatration of flie isspair 



kit shown in figure 1. 

Figm-e 3 is a view. 



similar to Figure 1, showing a preferred developmait of ihe 



25 embodiment shown in Figur^ 1 . 

Figure 4 illustrates mode of use of Ihe preferred development shown in Figure 3; 
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FigoteS is asohematicmiistcadonof ttiepxepiirationof BboM 
cartilase, ready fer implantatimi via a repair Idt accoiding to flis hrvenlion; 

Hgure 6 is anflliistralion, aiinilarto Figme 5, and showing implantatioa of 4«pair 

kit on the prepared bone sLt^ 

Figure 7 is a perspeckve and schematio i Wflsfaatioa of a r^air kit according to &s 

invraitian; 

Figore 8 (a), (b) andi [c) show schematically implwHation of arepair kit according to 
...:iheiirveiitioa.ott.al>oi»sitewn,T^ 

removea. prior to implantatio a of a pair of co-operatroe repair kits cone^onding to each of 
tte removed poirtions of dainaged tissoe inaterial; 

Figu«9 illustrates sc hematically aftohBr eaanmileof Btackfeg of padscoiwenMcallY. 

forfteiqpairofalageardefec; 

Fignra lO&aod lOb are,iespeotively, apeaspectivevie^ 

the invemtionin moice detail, imd a section on A-A in Kguie 10a; and 

Figure 11 is adiagrairanattcillustationof anintrodncOTtoolSn-iiB^ :^ 

kit disclosed ha^in. 

Refeiring first to Figuces 1 aid 2 of the drawings, a repair Mt according to the iaveartion is: 
designaledgencrallyhyreferencelDand is intended tobeusedinfherepair of dam^ 
SMhascartilagepiesentatoronthesurfMeofaboiiBBitBinanamrnaiorh^ Prior 
to implantation of the repair 1 it, tbe dam^ tissue is removed from Ihe site, and a groove is 
formed about the site and into the bone. The order of removal of the damaged tissue and 
fonning of the groove is not s pecific and eilher can be done before the other depending on die 
instruments that the surgeon caight choose to employ during the suisecy. 

Iherepanrldt 10 conmrises tjpad 11 of Wo-oampatible material sh^ed and dimensioned 
to oocqpy at least part of the site fi»m TJidrich tihc dain^ 
removfsd. Theldlalsoinoliidja doia^ateconnectingporfonsattadiedt^ 
11, anddfecnringart a«tay<»nfe^<««Wm groove, such portions berag intended 
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.daway fcan fb& generklplane of fhepad 1 1, so astobe intrcdwed into thegroove and 



to extend 
to be anchored tiierein. 



Eq the schematically 
shown by Tcfercaice 14, wlhicli 
generally parallel lengfhfi 
periphery of the pad. 
14 aUcy?:5 ingipwth of hone 
of time. 



iUii$ttate|a embodiment of Figures 1 and 2, fhs connecting portions are 
ate loops extending downwardly of the pad 11 in the form of 
which are spaced apart from each other ciicumferentially of the 
The spacing apart of the generally parallel lengths of connectiTigporttonB 
occupy the. groove after implantatioiL, and pv^.a.period 



tissue to 1 



portioas 



The looped coimecting 
attached to the periphery 
shown at Reference 12, or 
Cotmecting portions 14 can 
indicated in Figure 2. 



offlXiB 



OH; 



To complete the assemb^ o 
element is provided, which is 
of the connecting pordons 1^ - 
excavated part of the bone sit e. 



The retaining e] 

14;, so that downward raoveinent 
downwardly until the pad 1 1 



maybe formed by a single filament, thread or length of yam 
pad 1 1, by being "datcaded" completely through the pad, as 
Ly partially into the body of the pad as shown by Reference 13. 
also be threaded through tihe pad in the plane of the pad as 



the repair kit. i,e. to coii^lste the implantation, a rctauiing 
ilidable depthwise of the groove in oidor to anchor at least somB 
in the gioove and fhereby locate and retain the pad 11 m the 



element may be pre-attaohed to die ( 



ends of the loops of the connecting portions 
of the retaining element into flie groove p^Jls the loop 
18 received by and then anchored in or at the bcme site. 



Alternatively, the ends of lb b loops tuay first be entered into die groove by other means, 
including use of an introduce] - tool, and dien the retaining element can be forced downwardly 
of the grooveto engage with tJ ie loop ends andpnll diemdownwaidly to anchored engagement 
in the groove* 
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Thfi fetaiiring element is slida t>fe depfliwifie of thfi groove, and may he pre-fonned to have a 
ah^e csoiresponding general! ^^vilh at Iea$t part of the shape of the groove, as seen in plan, 
Altematively,.t3ie retaiiung elemeol maybe dcfonnable to take up the required shape, prior to 
mtrodiiBtion into the groove. 



in the case of a circular groovfe, 
•tool, theretaixiing eleoient wiyll 
of adicle. 

Rfifbning now to Figure 
having dan^aged tissue, ^^cd 
a bond of a joist, 



fms : 



Adjacent portk): 
ovalymgcaitilago 22, and fio p^vhich 



sectioti 21 



been removed. Bone 
circular "plug" of dani^ed 
depression 23. eodmding 
before, agroove 2$ is fbcme^ 
recess 23, then do^wardly 



is a scheniatic illustration of the preparation of a boue site 
in the illustrated exainpleonly^ is assunied to be cai^ at 
ions of bone are shown by referaice 20 and 21, and having 
dainaged cartilage tissue overiyingbone section 21 has^ 
therefore signifies a de&ctive bone site, and from which a^ 
c^ktilage tissue has be^ recaoved, leaving a shallow c^indrical^ 
to the upped: sur&ce 24 of bone section 21 « Subsequently or. 
about the bone site, i.6. around the penqphery of the ckcula| . 
i ato the bone section 21 to a required dqptliL .^^ 



[dcywn 



Convenimfly, 
and similarly the groove 
Reference 27 shows a bole 
drilled to encourage ble 
expedite the generation o: 



It should be understood, however^ 



), which is conveniently formed by use of a cylindrical reamer 
therefore take.up.the shap^ ofleast partof the.ckcumfererace. 



the cylindricalrecess 23, foim$d after cKtraction of damaged tissue, is circular, 
25 1 also is circular being foiTXied by a cylindrical reamer tool 
( rilled in the sub-chondral bone at the defi&ct site^ such hole is 
leding pnd migration of bone mauow derived cells to the repair site to 
tissue in the repair site. 



f canilage 1 



Figure 6 shows the implantat ion of a repair kit 10 on tifate ptep&teA bone site of Figure 5, 



r, thai other shapes of recess may be formed^ to remove 
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damagedtiBBueaad5nnilafly|ther8hapesofgjx)Ovemflybefi^ 

fiomwHchdaroagedtissuemlterialhasbeairemovBd. Arq>affkitac«jrdingtotheiiLventioa 
aadamdhodof useti»fireo^ Jaybe en^ycd in sudh other surgieal oparadons as described. 

Figures 1 and 2 show tbe xAt kit 10, constituted by pad 11 and the eUmgpte camBcting 
porfems 14, but omits ilhistrioii of the "retaining elran^" • 

=.risiins3.shawa astaoksd assLbly <>f plwfaJity of pads 11 andFig!ire4ahOTfS:ap*ffalttXJ3fe. 
pads 11, of TsWjchaloiweiniOBtpad 11a is removable. 

Figure? shows an embodiniaat with a pliaalily of stacked pads 11, and a retaining ring 26 
teksftlhronghlhe lower loope lendsof IhecoanectingportionsW. The repair kit may be pie- 
assembled in tiiis fcnn. in w licb case fhe introduction of the ting 26 to the noouth of Ihe 
gro<we25. foUowedby down mddisplacemeotoffhering26byaBm^^ 
oonnecfingportions 14dowi radfer into the' gioove 25, andAewajy locate and then sacuxaly 
place the pad or pads 11 ove the extracted bone site, Le. overlying the exposed swfece of 
bcMie section 21. 

The retaixrtngiing 26inay bJrigid, andfhefefci»p»-fi*medto1hcd^ groove. 
Alternatively, iJie ring 26 Ly defonnable, preCbrably resiliently dofomiBble, and 
canvenientlyitiayfamianeJoomplete circle, with sUghtly spaced feeing ends, allowing any 
nccessaiy dBformalieiiof the lhape of fheringto correspond witbthe shape ofthe gpnovc, and 
then allow downward displatpmaat of fhe ring. 



20 



The ling 26 may be formed sb as to fit into only part of die groove, in which case a furiher 
retaining portion may be pn vided, so that two retaining pordons can act iogetfacr, being 
introdncedseparatebr.ortoge her,inordertoapplydo^»rawardpulling&icetothcconn«^ 
portions 14 and fhea anchor iMmin position. 
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Figure 8 shows how two sep arate exlxacted discs of damaged tissue niay be removed, by 
dtilling downwardly two sepa ate cylindricalrecesse^, overiappmg, followed by foimatioii of 
sunouixding grooves extendii g downwardly into the underlyine botie. 

SBS 27 and 28 may therefore be fbrroed, and as shown in Figure 
8b, acooperatingpairof SBpai itepads 29 and 30 maybe provided, of whichpad 30 is circular, 
and pad 29 is Gtesceaat shapec Eachpad 29 and 30 has elongate connectuig portions 31 and 
32, andco»espondmgpa3rtial etaimngrmg 33 and full oxnearfon retaining ring 34 aaahowna 
to piiU 111© corresponding pad lownwanlly into position, and then anchor the pad in position. 
The pads 29 and 30 tben .coq ferafce to fill die space made available by extraction of the two 
cylindrical and cnredapping r\ scesses 27 and 28. 

• \ 

Figure 9 illwtrates schematicldly afiiriher cacao^ls of stacldng of pads concentrically for the 
* repair of a larger da&ct 

Figure 10a and b shows in to »re deteil the consfmctibn of a repair kit accarfing to 
invention, and in pardcnlar flie means by which elongate connecting elements, in thp fiwm 
of threads or fiutures srt conrLcted to the bio-compatibTe pad, and fiom which they .eactcad 
away gesaerally perpendiculafilya when installed. The ends of the connecting elements 
lemoto ftom the pad are and sred to a retaining ring* either during factory assembly of the 
kit, or just prior to wnpi antati yxL The retaining ring has a step machined in its outer 
ciEciflnference^ to engage a d ilivery tool or device to be described in detail below with 
20 leference to Figure 11. 

In Figure 1 1 , this is an alxi^l 
implant device dcscnbod 
one piece tool^ which can be 
site, and with the elongate 
25 gtovevt^iichisfiMTnedinfhe 



ectJona] view through Ijhe detiveiy device and Ihe repair kit or 
ab(Jv^e. The delivety device (introducer tool) as illustraled, is a 

ised to itn plsmt the bio-compatible pad(s) on a prepared bone 
cc snecting elements andtheaoQcbor (ring) being received by the 
bone eiound tbe prepared bone site. 



-16- 



His lepair kit/izi^ilaiit device be assembled with fhe tool jvst prior tb implan^on, or 
fiiey may be assembled togefher in a "dean loom." or ofher mass-produotion aroa, sad then 
supplied in sealed fbiin zeady ibr use by the saiseon. 
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means for connecting 
Tlireads/suturcs to retaining ring 
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